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EXECUTIVE SUMMARY

The Joint Institute for the Study of the Atmosphere 
and Ocean (JISAO) fosters collaborative research 
between the National Oceanic and Atmospheric 
Administration (NOAA) and the University of 
Washington (UW) on a broad range of global and 
regional topics of concern to residents of this nation 
and, in particular, to local citizens of the Pacific 
Northwest by:

• enhancing research capabilities of UW and NOAA 
scientists, utilizing the diverse array of scientific and 
technical expertise and specialized research facilities 
within both institutions;

• facilitating the training of the next generation of 
NOAA’s scientists  by capitalizing on the UW’s 
extraordinary strength in the geosciences and its 
degree granting authority;

• providing UW students the opportunity to 
participate in NOAA research, thereby enriching 
their educational experience; and, 

• developing relationships with government agencies 
and industries in the state of Washington and 
throughout the Pacific Northwest, which assists 
NOAA in tailoring its climate forecasts and 
assessments to meet the needs of stakeholders.

As specified in JISAO’s Memorandum of 
Understanding (MOU), the Institute is governed 
by a board of Senior Fellows who meet formally at 
least once per year and communicate more often 
when necessary via email and phone.  As shown 
in Appendix 1, the members are divided evenly 
between University faculty and NOAA/PMEL 
personnel who hold affiliate faculty appointments. 
The Senior Fellows held all-day retreats on June 14, 
2004 and June 22, 2005, to discuss policy and future 
directions.

JISAO’s four major research themes, Fisheries 
Recruitment (Marine Ecosystems), Climate, 
Environmental Chemistry and Estuaries (Coastal 
Oceanography), encompass the wide range of 
mutual interests of NOAA scientists and UW faculty. 

For internal programming purposes, two theme 
names have been changed:  ‘Fisheries Recruitment’ 
to ‘Marine Ecosystems’ and ‘Estuaries’ to ‘Coastal 
Oceanography’.  In the remainder of this report, 
we will use the latter nomenclature. As described 
in the recent JISAO Review report, these relabeled 
themes are closely aligned with the goals of NOAA’s 
Strategic Plan1.  Each theme is broken down into the 
following focus areas:

MARINE ECOSYSTEMS

• Impact of climate variability on the Bering Sea and 
Gulf of Alaska marine ecosystems

• Linkages between physical, chemical and biological 
processes in the marine environment

• Spatiotemporal distributions, dynamics, and 
interactions of aquatic organisms

• Quantitative description of the distributions of 
aquatic organisms

• Distinguishing between climatic and human 
impacts on ecosystem dynamics

• Prediction of climatic and human impacts on 
ecosystem dynamics

CLIMATE

• Seasonal-to-interannual climate prediction
• Climate change in the Arctic
• Impacts of climatic variability and change on the 

Pacific Northwest

ENVIRONMENTAL CHEMISTRY

• The carbon cycle
• Aerosols and trace gases
• Hydrothermal vents

COASTAL OCEANOGRAPHY

• Tsunamis 

1 University of Washington, Joint Institute for the Study of the Atmosphere and Ocean (JISAO), 2005 NOAA/JISAO 
Review Binder, pp. 9-14, http://jisao.washington.edu/review2005/

http://jisao.washington.edu/review2005/




JISAO partners with many organizations for both 
financial support and research collaborations.  Below 
is a list of NOAA and UW offices involved with 
JISAO’s programs:

NOAA:

Office of Atmospheric and Oceanic Research

• Arctic Research Office

• Climate Dynamics & Experimental Predictions 

• Climate Observation and Services Program

• Office of Global Programs

• Pacific Marine Environmental Laboratory

National Marine Fisheries Service

• Alaska Fisheries Science Center

• Northwest Fisheries Science Center

National Center for Tsunami Research 

National Weather Service

UW:

• Center for Science in the Earth System

• College of Arts and Sciences:
  -Department of Earth and Space Sciences
  -Department of Atmospheric Sciences

• College of Engineering:
  -Department of Civil and Environmental   

  Engineering

• College of Ocean and Fishery Sciences:
  -School of Aquatic and Fishery Sciences
  -School of Oceanography
  -School of Marine Affairs
  -Applied Physics Laboratory (APL)

• Evans School of Public Affairs

• Office of Research

• Program on Climate Change

TOTAL FUNDING BY TASK TOTAL FUNDING BY THEME

Task III  61%

Task II  37%

Task I  3%

Climate  67%

Marine
Ecosystems
24%

Coastal Oceanography  3%

Core 2%

Environmental Chemistry  4%
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Marine Ecosystems 

http://www.pmel.noaa.gov/foci/                

http://www.beringclimate.noaa.gov/

•  Analyzed the Columbia River Chinook salmon 
baseline for its ability to differentiate between 
salmon populations.  Four major groupings 
were identified that could be distinguished with 
approximately 95% accuracy.

•  Participated in the standardization of microsatellite 
analysis between nine federal, state and university 
laboratories collecting data on Chinook salmon 
coastwide. The JISAO/PMEL laboratory scored 
highest out of all of the participating labs.

•  Collected genotype data at 8 loci for 9 Chinook 
salmon populations (48 individuals each) to add to 
the existing Columbia River genetic baseline.

•  Typed 240 individual salmon of unknown 
origin for the same 8 loci and determined their 
population-of-origin.  Differential habitat usage by 
different salmon life history types was inferred.

•  Developed ten Single Nucleotide Polymorphism 
(SNP) assays for chum salmon; 8 SNP assays for 
Chinook salmon. 

•  Genotyped 1000 bone samples for 8 loci to 
identify minimum number of individual salmon 
present in a single harbor seal scat sample.

•  Analyzed the spatial and temporal variations in 
groundfish stocks from the U.S. west coast to the 
Bering Sea.

•  Analyzed food habits of 20,707 groundfish in the 
laboratory and at sea.

•  Collected one of the most geographically extensive 
datasets of Atka mackerel food habits. 

•  Evaluated a variety of statistical methods for 
predicting interannual variations in recruitment of 
different fish stocks.

•  Developed the capability to monitor nitrate 
concentrations routinely and reliably from moored 
buoys.

•  Improved a numerical model of the ocean 
circulation to better account for freshwater input 
along the coast of the Gulf of Alaska.

•  Developed graphics and an interactive website for 
making ecosystem indicators and model results 
more useful and available to the public.

•  Performed substantial model testing and evaluation 
on multispecies and ecosystem models of the 
Bering Sea and Aleutian Islands.

Detailed information about JISAO projects is found at the ‘Research’ link 

on JISAO’s main website at http://jisao.washington.edu/research.html and 

at the individual websites of each project shown below. 

http://jisao.washington.edu/research.html
http://www.pmel.noaa.gov/foci/
http://www.beringclimate.noaa.gov/
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Climate          

http://www.cses.washington.edu/    http://www.pmel.noaa.gov/tao/ 
http://tmap.pmel.noaa.gov/   http://www.arctic.noaa.gov/index.shtml 
http://www.arctic.noaa.gov/detect/     http://psc.apl.washington.edu/search/ 
http://iabp.apl.washington.edu/ 

• Established mooring stations in the tropical Indian 
Ocean as part of an international effort to develop 
a sustained ocean observing system for climate in 
the region.

• Documented a decadal time scale intensification 
of the tropical Pacific Ocean circulation since the 
late 1990s in association with the Pacific Decadal 
Oscillation and this intensification was successfully 
modeled using a wind forced ocean general 
circulation model.

• Discovered significant intraseasonal (30-70 day) 
oscillation in tropical Atlantic surface winds, sea 
surface temperatures and surface fluxes linked to 
fluctuations in both the North Atlantic Oscillation 
and the Madden Julian Oscillation.

• Used TAO and related data sets to document the 
evolution of the weak 2004-05 El Niño.

• Documented the effects of local zonal wind 
stress forcing on ENSO time scale sea surface 
temperature variability in the eastern equatorial 
Pacific, showing that local wind stress variations 
during the 1982-83 and 1997-98 Niños accounted 
for about 1/3 of the maximum SST anomaly 
during those events. 

• Noted, while researching trends in 20th century 
western snowpack, that the April 1 snow water 
equivalent (SWE) for much of North America 
declined significantly during the second half of the 
20th century in a manner considered indicative of 
future losses due to climate change.  

• Developed the scope, secured post-doc funding and 
hired a post-doc fellow for research on the role of 
climate variability in coastal Harmful Algal Blooms 
(HABs) events and predictability of HAB risks in 
the NE Pacific. This new effort is a collaboration 
between the JISAO Climate Impacts Group (CIG) 
and NOAA’s new Center for Excellence in Oceans 
and Human Health at the Northwest Fisheries 
Science Center.

• Implemented an automated spinoff of forecasting 
system methods in a ½ degree resolution for the 
entire continental US (CONUS).  Provisionally 
named the UW Experimental Surface Water 
Monitor, the daily nowcast of hydrologic 
conditions has become an operational hydrologic/
drought monitoring system in its own right, and is 
consulted regularly by authors of the US Drought 
Outlook.  

• Prepared forecast results for a Washington State 
emergency water group in connection with the 
regional drought.  

• Continued regular, monthly real time hydrologic 
forecasts for the western US domain, augmented 
by bi-monthly updates in the Colorado River basin 
from January-April, and for the Pacific Northwest 
from March-May. 

• Calibrated 30 new forecast points for the Colorado 
River basin were calibrated in collaboration with 
USDA National Resources Conservation Service, 
National Water and Climate Center (NWCC) 
forecaster, and 60 new points for the Missouri 
River basin (a forecast domain expansion) 
underwent development,  

• Began research on examining scale issues for 
conducting a horizontal, integrated assessment 
of climate impacts in a Pacific Northwest coastal 
watershed.

http://www.cses.washington.edu/
http://www.pmel.noaa.gov/tao/
http://tmap.pmel.noaa.gov/
http://www.arctic.noaa.gov/index.shtml
http://www.arctic.noaa.gov/detect/
http://psc.apl.washington.edu/search/
http://iabp.apl.washington.edu/
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Environmental Chemistry

http://www.pmel.noaa.gov/vents/home.html 

http://saga.pmel.noaa.gov/  

http://www.pmel.noaa.gov/co2/co2-home.html 

• Expanded knowledge of unexplored areas of 
volcanic arcs and backarc basins of the western 
Pacific through participation in expeditions to 
Mariana arc, Kermadec arc, and Lau Basin.

• Collected a suite of hydrothermal fluid samples 
that surpasses all previous collections from  
volcanic arcs.

• Observed and sampled an actively erupting 
submarine volcano and venting of liquid CO2.

• Continued to operate the world’s first deep-
sea observatory with two-way acoustic-satellite 
telemetry to the seafloor at Axial Volcano on the 
Juan de Fuca Ridge.

• Continued coordinated sampling for microbiology 
and chemistry of hydrothermal ecosystems and 
published results relating to the sub-seafloor 
biosphere.

• Quantified the output of CO2 from hydrothermal 
systems through water column plume 
measurements and published results.

• Participated in the first research cruise by 
“telepresence” with broadband satellite connection 
to a research ship and submersible working 4500 
miles away in the mid-Atlantic ocean.

• Collected unprecedented time-series samples 
for chemistry and microbiology as part of an 
integrated seafloor hydrothermal observatory on 
the Endeavour segment, Juan de Fuca ridge.

Coastal Oceanography                 

http://www.pmel.noaa.gov/tsunami/ 

• Demonstrated and interpreted the propagation 
patterns of the 26 December 2004 Sumatra 
Tsunami (Titov, et al. (2005a)), through model 
simulations and comparison with worldwide 
coastal tide gage data and with the satellite 
altimetry data.

• Presented verification of a Tsunami Forecasting 
methodology from the 17 November 2003 Rat 
Island Tsunami. 

• Developed a tsunami forecast in near real-time 
that produced an extremely accurate match of 
the forecast and subsequent measurement of the 
tsunami time series at Hilo, Hawaii. 

• Awarded a Gold Medal, the highest honor 
given by the Department of Commerce, for the 
development and successful transfer to operations 
of “ … a new moored buoy system, developed by 
PMEL, to provide accurate and timely warning 
information for tsunamis.”  http://www.pmel.
noaa.gov/tsunami/news_goldmedal.htm

http://www.pmel.noaa.gov/tsunami/news_goldmedal.htm
http://www.pmel.noaa.gov/vents/home.html
http://saga.pmel.noaa.gov/
http://www.pmel.noaa.gov/co2/co2-home.html
http://www.pmel.noaa.gov/tsunami/
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Education and Outreach

JISAO scientists housed at PMEL and UW 
participate in teaching courses and in several 
educational outreach programs throughout the year, 
as described below. JISAO offers K-12 activities 
in collaboration with NOAA science camps and 
other programs, as well as with UW departments. 
The JISAO Climate Impacts Group (CIG) has an 
extensive outreach program described at http://www.
cses.washington.edu/cig/outreach/outreach.shtml. 
Outreach to managers, planners, politicians and the 
public at large is a major part of the CIG mission. 
CIG also serves as a regular source for the media 
regarding the implications of global climate change 
(and global patterns of climate variability) for the 
Pacific Northwest (PNW). 

JISAO scientists devote substantial time to briefing 
the media on research-related topics.  In his role 
as state climatologist for the state of Washington, 
JISAO scientist, Philip Mote, devotes a substantial 
fraction of his time and effort to outreach. In recent 
months, the Tsunami Research Program has handled 
hundreds of interviews and media contacts regarding 
the tsunami research at PMEL. Along with PMEL 
scientists, the JISAO scientists involved are:  Vasily 
Titov, Jean Newman, Angie Venturato, Diego 
Arcas,  and Chris Chamberlin.  More information is 
available at: http://www.pmel.noaa.gov/tsunami/.

Annually, JISAO provides the following educational 
and outreach activities, as well as some new events as 
listed below: 

• Nathan Mantua and Amy Snover co-teach a UW 
graduate course titled “Climate Impacts on the 
Pacific Northwest”. The class is cross listed with 
Atmospheric Sciences, School of Marine Affairs, 
Program on the Environment, and Earth and Space 
Sciences serving students from a wide range of 
natural and social science disciplines. 

• Each year Professor Ed Miles, director of the 
Climate Impacts Group, teaches graduate courses 
dealing with climate impacts and climate policy 
in the UW School of Marine affairs, and JISAO 
scientist, Nicholas Bond teaches the laboratory 
section of a weather analysis and forecasting class 
offered by the UW Department of Atmospheric 
Sciences.

• Weekly seminars of the CIG are open to UW 
students

• Nearly half the JISAO senior fellows teach 
undergraduate science classes as a part of their 
responsibilities as UW faculty members. Some of 
these courses are for non-science majors.

• Many of the JISAO senior fellows participate 
actively in the UW Program on Climate Change 
(PCC). Several of the JISAO Senior Fellows 
from PMEL have given PCC seminars. Michael 
McPhaden, of NOAA/PMEL, gave this year’s PCC 
Public Lecture.

• During the period of the current 5-year 
Cooperative Agreement, a total of 56 graduate 
research assistants have been funded for a portion 
of their time through JISAO. A list of these 
students, their academic departments, supervisors 
and degrees is provided in Appendix 8.

• Six JISAO scientists have had a major role in the 
design and staffing of a week-long science camp 
for middle-school students held at the NOAA 
Sandpoint campus. Last year, the camp served 
approximately 60+, 7th and 8th graders from a 
variety of schools in the Seattle area.

http://www.cses.washington.edu/cig/outreach/outreach.shtml
http://www.pmel.noaa.gov/tsunami/


• Five JISAO scientists participated at PMEL in 
the annual “Bring Your Child to Work Day,” by 
engaging 17 children, 9 years and older, in various 
activities related to PMEL research areas and 
physical/chemical oceanography. 

• One JISAO employee, with four NOAA 
employees, participated in the annual Expanding 
Your Horizons Math, Science and Technology 
Conference for Girls which served 45 high schools 
girls who were interested in learning more about 
careers in oceanography.

• JISAO employees also participated in various 
lectures at schools, job shows, student tours of 
PMEL and similar individual outreach efforts. 
Several JISAO scientists participated in a 2-day 
workshop for science journalists in Seattle in 
November 2004.

• JISAO scientists serve on a wide array of advisory 
committees for the National Research Council, 
the federal government and various state and local 
agencies. For example, several JISAO senior fellows 
are involved in IPCC activities and the Tsunami 
Research Program works closely with state and 
local Emergency Management officials in Alaska, 
Washington, Oregon, California and Hawaii.

In conjunction with outreach efforts, JISAO is 
committed to recruiting students, faculty and staff 
from diverse backgrounds and cultures. Two staff 
members are currently working on developing 
and implementing a plan to attract women and 
underrepresented minorities to JISAO’s programs.

11
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PROJECT:   

Tropical Atmosphere-Ocean Interaction 

PI:     

NOAA: M. McPhaden

PERSONNEL: 

UW:  P. A’Hearn, W. Cheng, D. Dougherty, C. Fey, M. McCarty, S. 
Moon, S. Noor, R. Rodrigues, Y. Serra, L. Stratton, D. Zhang, D. 
Zimmerman

NOAA:  X. Zhang

TASK:     

I I

NOAA PRIMARY CONTACT:  

Office of Global Programs

NOAA GOAL:    

2.  Understanding Climate Variability and Change

PROJECT DESCRIPTION:

JISAO research on tropical atmosphere-ocean 
interaction seeks to improve understanding and 
prediction of El Niño and the Southern Oscillation 
(ENSO). The centerpiece of the ENSO observing 
system is the Tropical Atmosphere Ocean (TAO) 
mooring array, designed to monitor variability in the 
tropical upper ocean and at the surface. NOAA and 
JISAO scientists at PMEL maintain the TAO array.  
In combination with the TRITON array maintained 
by Japanese scientists in the western Pacific, 
it is comprised of 70 moorings at 11 different 
longitudes, spanning the equator from 8°S to 8°N. 
In addition to monitoring ENSO, data from the 
array are used for ENSO forecasting and a variety 
of oceanographic and climate research studies. The 
array provides long-term, large-scale context for 
process oriented field studies such as the Eastern 
Pacific Investigation of Climate (EPIC). It supports 
carbon cycle studies in the Pacific, by providing 
access to ship and buoy platforms and by providing 
a physical oceanographic and meteorological context 
in which to interpret chemical measurements.  Ships 
servicing the TAO array also provide a platform for 
the regular launch of Argo floats.

Complementing the TAO array in the tropical 
Pacific is the Pilot Research Moored Array in the 
Tropical Atlantic (PIRATA), maintained by NOAA 
and JISAO scientists at PMEL in collaboration 
with institutions in Brazil and France.  This array 
of 10 moorings provides data to advance our 
understanding and ability to predict intraseasonal-
to-decadal variations in the climate of the Atlantic 
sector.  Together, TAO and PIRATA are managed 
through the TAO Project Office at PMEL.  Research 
related to several aspects of ocean-atmosphere 
interaction and the role of the ocean in climate is 
conducted within this programmatic framework.

OBJECTIVES:

1. To ensure high quality and timely access to 
moored time series data for climate research.

2. To contribute to our understanding of the ENSO 
cycle through an analysis of the 2004-05 El Niño 
event.

3. To better understand intraseasonal variability and 
its links to climate.

4. To advance the understanding of decadal 
variability in the tropical oceans.

5. To investigate the role of the atmospheric 
boundary layer and SST in maintaining east 
Pacific synoptic scale disturbances.

6. To understand the relationship between local 
wind stress forcing in the eastern equatorial 
Pacific and sea surface temperature variability 
associated with ENSO

7. To establish an initial moored buoy array in the 
Indian Ocean for climate studies

ACCOMPLISHMENTS:

1. Providing TAO data to the scientific community 
via the Internet.  Research carried out at JISAO 
and elsewhere using data from the TAO/
TRITON and PIRATA arrays depends critically 
on the collection, quality control, archival, and 
web-based display and dissemination of mooring 
data sets.  At JISAO, considerable effort is 
devoted to providing easy access to high quality 
multi-variate time series through the TAO web 
page (http://www.pmel.noaa.gov/tao/). Between 
July 2004 and June 2005, TAO web pages 
received nearly 25 million hits and delivered 
approximately 120,000 mooring data files to the 
international community.

http://www.pmel.noaa.gov/tao/
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PROJECT:   

Oceanic Observations of Climate Change in the Arctic Sub polar Zone

PI:     

UW:  P. Rhines , Charles Eriksen

TASK:    

III

NOAA PRIMARY CONTACT: 

Arctic Programs, John Calder

NOAA GOAL: 

2. Understand Climate Variability and Change to Enhance 
Society’s Ability to Plan and Respond

OBJECTIVES:

1.   To support the deployment of an acoustic-
Doppler current profiler in Barrow Strait, as part 
of the International Arctic-Subarctic Ocean Flux 
(ASOF) monitoring of Arctic outflows.

2.  To support fieldwork in the Labrador Sea, 
making use of “Seagliders”. 

ACCOMPLISHMENTS: 

1. In Barrow Strait, in the Canadian Arctic 
Archipelago, NOAA supported instrumentation 
is providing 3 years’ observations of the ocean 
flow from Arctic to Atlantic Oceans, a key part 
of the global climate system. Dr. Prinsenberg 
of Bedford Institute of Oceanography, Canada, 
has successfully deployed the newly conceived 
‘Icycler’, a profiling moored ctd/current sensor in 
this program. The deployments were carried out 
as planned in summer of 2004 and results from 
2003 analyzed.

2. Two Seagliders were launched west of Greenland 
in September 2004. A second winter of successful 
hydrographic surveying of the Labrador Sea was 
carried out by the two autonomous undersea 
vehicles (AUVs), launched in Davis Strait.  The 
AUVs set new records for distance and duration, 
collecting 2500 hydrographic profiles. A total of 
5000km of sections were collected.

 The Seagliders have discovered the source of the 
low-salinity layer that dominates the near-surface 
Labrador Sea and controls deep convection 
and water-mass creation in this important 
source of the global meridional overturning 
circulation. This buoyant upper layer promotes 
an exceptionally strong region of springtime 
biological productivity.  The Seagliders have also 
made repeated sections of the intense boundary 
currents that form the Atlantic sub polar gyre. 
The Davis Strait sections are the most detailed 
surveys of this important exchange flow ever 
made. A poster describing the 2003/4 Seaglider 
expedition can be viewed at http://www.ocean.
washington.edu/research/gfd/Seaglider-poster-iva.
pdf

  

http://www.ocean.washington.edu/research/gfd/Seaglider-poster-iv04.pdf
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PROJECT: 

Argo:  A Global Array of Profiling Floats

PI:     

UW:  Stephen C. Riser

PERSONNEL:                     

UW:  Kurt Heinze, Dale Ripley, Dana Swift

TASK:     

II

NOAA PRIMARY CONTACT:   

Dr. Steve Piotrowicz

NOAA GOAL:   

2. Understand Climate Variability and Change to Enhance 
Society’s Ability to Plan and Respond

OBJECTIVE:

1. To continue participation in the Argo program. 
This international program is designed to 
deploy 3000 profiling floats in the world ocean 
(approximately 300 km resolution over the 
globe) that will collect profiles of temperature 
and salinity over the upper 1000 m of the world 
ocean at approximately 10 day intervals.  This 
is the first subsurface global ocean observing 
system.  

 The US is committed to providing about half of 
these floats.  For the past 2 years the US has 
been providing about 300 floats per year, split 
among 3 institutions (SIO, WHOI, and UW).  
In the past year funds were received to build and 
deploy 125 floats.  The UW floats were 
deployed in the Indian Ocean, the Antarctic, and 
the Pacific.   Most are working properly.  
At the present time the data are being used to 
examine the state of the Indian Ocean Dipole, 
the Pacific Decadal Oscillation in the North 
Pacific and long-term (decade to century) 
scale of variability of salinity in the N. Pacific.

ACCOMPLISHMENTS:

1.   In 2005, the most critical region for deploying 
floats continues to be the South Pacific where 
the coverage remains thin due to the difficulty 
in finding suitable means (ie, ships or aircraft) 
to deploy the floats. To remedy this situation, 
funds were received from NOAA through JISAO 
to charter a vessel for several months that could 
deploy Argo floats in the tropical and subtropical 
South Pacific.  

 Originally, it was planned to use a Russian 
research vessel for this work.  After investigating 
the availability of vessels, it was decided instead 
to use a small research vessel based in Wellington, 
New Zealand, operated by the National Institute 
of Water and Atmospheric Research of New 
Zealand.  In all, this vessel deployed 110 Argo 
floats supplied by UW and 108 floats supplied by 
SIO in the S. Pacific and tropical Pacific region 
during calendar 2005.   The deployment of these 
floats has greatly increased the available database 
for the South Pacific, and the data from them are 
already being assimilated into climate models. In 
the coming year, the charter vessel will be used to 
deploy Argo floats in the South Indian Ocean.
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PROJECT:     

Correction of Systematic Error in the TOVS Radiance.    

PI:           

Axel Schweiger

TASK:    

III  

NOAA PRIMARY CONTACT:     

Arctic Research, John Calder, Director

NOAA GOALS:          

2. Understand Climate Variability and Change to Enhance       
Society’s Ability to Plan and Respond

OBJECTIVE: 

1.  To identify, quantify, and mitigate errors in 
TOVS radiances caused by changes to satellite 
orbits, instruments, and/or calibration method. 
The plan is to produce a 22-year (or more) 
record of TOVS radiances and retrieved products 
that are as error-free as is practicable, given 
available information and resources. Many 
of the known errors should be regionally and 
seasonally independent, but it is suspected that 
some may be peculiar to or exacerbated by Arctic 
conditions. Thus while the efforts will be global, 
the focus will be primarily Arctic. The expected 
product of this investigation will be a data set of 
tremendous value both for geophysical retrievals 
with sufficient accuracy to identify changes 
since 1979, as well as for direct assimilation by 
numerical atmospheric models. The database 
of high-latitude rawinsondes, many of which 
have not been incorporated into the operational 
Global Telecommunications System or 
assimilated by reanalyses, together with collocated 
satellite radiances, will also be of great value for 
further studies. 

ACCOMPLISHMENTS:

1. Additional rawinsondes have been acquired from 
field experiments and ships, reformatted, then 
sent to the National Environmental Satellite, 
Data, and Information Services (NESDIS) to 
join existing database.  A historical rawinsonde 
database designed for use in this project has 
been completed. Screening protocols are being 
adapted and finalized.  The complete level 1-b 
TOVS radiance database is being transferred 
from University of Washington to NESDIS. A 
relational database containing TOVS radiances 
and collocated raobs has been completed. 

 Many issues identified and resolved, IDL 
programs written by A. Schweiger were  
provided to NESDIS staff to aid in data structure 
generation and consistency checking. 

 The test year of raobs collocated with NOAA-11 
HIRS and MSU radiances completed. Data from 
NOAA-12 are in process. Collocated raobs with 
radiances for SHEBA year (fall 1997 to fall 1998) 
are being generated. 

 Website and diagnostic tools have been created 
and made available to access and monitor 
collocation data (http://www.orbit.nesdis.noaa.
gov/smcd/opdb/poes/polarsearch/). 

 Two radiative transfer models (RTTOV and 
3R) have been acquired and configured for 
computation of brightness temperatures from 
rawinsonde profiles and compared to satellite-
observed values. Computed systematic differences 
between brightness temperatures from each 
forward model have been computed to assess 
errors contributed by models. 

 Merged radiance/rawinsonde collocation 
data sets have been generated by NESDIS 
with corresponding surface meteorological 
observations to facilitate cloud detection/filtering, 
verify surface temperature, and provide additional 
verification of sounding quality. 

 A scheme has been developed to extend 
incomplete rawinsondes to higher altitudes using 
database called TIGR (Thermodynamic Initial 
Guess Retrieval) that is a component of the 3I 
TOVS retrieval algorithm. 

 A software has been developed to link NESDIS 
collocation database and quality assurance 
scheme with radiative transfer models.  The PI 
has assisted NESDIS in identifying and resolving 
a variety of problems and inconsistencies in 
rawinsonde data and collocation procedure. 

http://www.orbit.nesdis.noaa.gov/smcd/opdb/poes/polarsearch/
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and better understand the characteristic patterns 
of salmon production variability in the NE 
Pacific, especially since the early 1990s, has been 
initiated.

      (iv)   Stakeholder meetings on climate and 
salmon management.  Two meetings have been 
conducted with regional salmon managers and 
researchers on the role of climate in salmon 
management and recovery in the Columbia River 
basin and Puget Sound.  Details on the meetings 
are available at http://www.cses.washington.edu/
cig/outreach/workshops.shtml.

3.   (i) 20th century trends in snowpack, runoff, 
and soil moisture in the western U.S.  
Collaborative research between Western 
Water Assessment/Cooperative Institute for 
Research in Environmental Sciences and CSES, 
examining 20th century trends in climatic and 
hydrologic variables over the western U.S., has 
been completed, resulting in three papers. The 
temperature and precipitation records and VIC 
simulations have been used in several adjunct 
studies as well.

 (ii) Changes in 20th century flood and drought 
risks.  Systematic changes in flood and drought 
risks over the 20th century are being assessed using 
temperature data that have been “detrended” to 
remove strong temperature trends in 20th century 
climate records. 

   (iii) Climate-driven variability and trends in 
mountain snowpack. The sensitivity of snowpack 
to temperature and precipitation along a transect 
of the mountain ranges in British Columbia to 
Southern California is being assessed.

    (iv)  Climate impacts on water use and allocation 
in Idaho. An “end-to-end” impact analysis for 
the Snake River basin in Idaho that considers 
the impacts of climate variability and change on 
water allocation in the basin and the economic 
changes resulting from those changes in 
allocation is being developed.  

  (v) Climate impacts on forests and forest 
productivity. The response of Douglas-fir, an 
ecologically and economically important timber 
species in the Pacific Northwest, to climate 
variability is being assessed.  In cooperation with 
the Western Mountain Initiative program, CSES 
staff are investigating how climate variability 
affects a wide range of terrestrial and aquatic 
resources in western U.S. mountain systems.  

     (vi)  Climate variability and forest fires. Efforts 
are underway to determine how regional climate 
patterns from 1916-2003 affected the annual 
fire burn area in the western U.S., and to 
quantify how climate variability and topographic 
constraints affected fire occurrence at different 
spatial scales over the past 400 years in the 
Okanogan, Wenatchee, and Colville National 
Forests in Washington State.  

  (vii) Climate impacts on energy production.  
Research has been completed assessing the 
role of climate variability from 1916-2002 in 
determining energy supplies and demands in 
the PNW and California and the predictability 
of these relationships has been examined.  
Evaluation of the impacts of climate change on 
hydropower production at the Hells Canyon 
complex in Idaho is continuing.  An energy 
forum with major Puget Sound utilities to 
regularly meet and discuss climate, climate 
forecasts, and implications for energy production 
and fish flows has been established.  Staff are 
exploring ways to improve winter and spring/
summer forecasts of natural flow at Ross Dam 
(Seattle City Light). 

 (viii) Climate change impacts for Puget Sound. 
A preliminary examination of the implications of 
climate change for Puget Sound was conducted.  
This included a broad literature review and new 
research on climate change impacts to freshwater 
inputs into Puget Sound.

      (ix) Climate impact studies on metropolitan 
water supplies.  Work is progressing on evaluating 
the potential impacts of climate change on water 
supplies for the City of Seattle, the Cascade 
Water Alliance (representing eight municipalities 
and districts in the greater Seattle-Tacoma area), 
and communities within the Tualatin (Oregon) 
River basin.  Details on the studies are available 
at: http://www.tag.washington.edu/projects.html. 

      (x) Snohomish basin salmon habitat 
improvements plan.  The potential impacts of 
climate change on Chinook salmon recovery plan 
alternatives for the Snohomish River Basin in 
Washington State are being explored. 

      (xi) Modeling climate impacts on stream 
temperature. Tools for assessing the impacts 
of climate change on stream temperature and 
aquatic wildlife are under development.

http://www.cses.washington.edu/cig/outreach/workshops.shtml
http://www.tag.washington.edu/projects.html
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     (xii) Climate change and PNW ski areas. 
Examined the viability of PNW ski areas in light 
of projected climate change impacts.  

      (xiii) Assessing institutional capacity to adapt to 
climate impacts. An evaluation of institutional 
changes that have improved systemic capacity to 
adapt to climate and growth-related stresses in 
Idaho’s Snake River basin has been completed.  
A review of the potential for and constraints on 
water markets as a potential response to climate 
impacts in the Yakima (Washington), Klamath 
(Oregon), and Snake (Idaho) river basins has 
been initiated.  

      (xiv) GIS-based decision support tool for 
evaluating fine-scale climate impacts. A GIS-
based decision support tool for exploring the 
impacts of climate change at a variety of scales 
and developing adaptive strategies is under 
development.  Major emphasis is placed on 
designing and developing an online database 
and user interface to provide data about past and 
future climatic and hydrologic conditions as well 
as other contextual spatial information.

     (xv) Mid-range streamflow forecasts for Puget 
Sound utilities. Mid-range (up to nine month) 
water resource forecasts for major water supplies 
in Puget Sound are under development.  
Forecasts are available at: http://www.tag.
washington.edu/projects/midrange.html.   

  (xvi) Stakeholder meetings on climate and 
water resource management.  The Climate 
Impacts Group (CIG) conducted annual fall 
climate and water resource forecast meetings in 
Portland, Oregon and Boise, Idaho, and a special 
workshop on the 2005 winter drought in March 
2005.  Details on the meetings are available at 
http://www.cses.washington.edu/cig/outreach/
workshops.shtml.

4.   (i) New statistical downscaling methods.  
Statistical downscaling methods tailored to the 
Pacific Northwest have been developed and these 
methods have been used to downscale several 
global climate change simulations distributed by 
the Intergovernmental Panel on Climate Change.  
The downscaled data have been applied to 
hydrologic modeling and can be used ultimately 
to illustrate important differences among the 
ability of global models to simulate large-scale 
patterns controlling Pacific Northwest climate.

      (ii) Ongoing hydrologic studies for climate 
change assessments. New data processing 
techniques to produce hydrologic climate change 
scenarios at weekly and daily time scales have 
been developed.

      (iii) Extending climate records for the western 
U.S. Records of temperature and precipitation 
from 1915-2003 for the western U.S. have been 
collected and new techniques developed to create 
temporally consistent gridded data sets suitable 
for trend analysis. 

 (iv)  Climatic and hydrologic data resources. 
Climate records for the western U.S. and some 
derived records (e.g., spring snowpack for the 
PNW) have been added to the CSES website.  
The climate data are available at ftp://ftp.hydro.
washington.edu/pub/hamleaf/vic_met_data/.  
The snow archive is available at ftp://ftp.hydro.
washington.edu/pub/hamleaf/snow_archive/.

5. (i) NOAA Climate Working Group. Jonathan 
Overpeck at the University of Arizona and 
Ed Sarachik at CSES are planning retreats to 
organize NOAA research and response programs. 

 (ii) Involvement in international climate science 
committees.  Philip Mote is participating 
in the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change 
as a lead author for the chapter on observed 
changes in snow cover, extent, and depth.  Ed 
Sarachik serves as head of the IRI International 
Science and Technology Advisory Committee.  
Nathan Mantua served on the “Responding to 
Change” panel for the Study of Environmental 
Artic Change (SEARCH) and the “Fisheries and 
Ecosystem Responses to Recent Regime Shifts in 
the North Pacific” for PICES.

http://www.tag.washington.edu/projects/midrange.html
http://www.cses.washington.edu/cig/outreach/workshops.shtml
ftp://ftp.hydro.washington.edu/pub/hamleaf/vic_met_data/.
ftp://ftp.hydro.washington.edu/pub/hamleaf/snow_archive/
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PROJECT:    

Regional Weather Analysis & Prediction

PI:     

UW:  Clifford Mass

PERSONNEL:     

UW:  G. Hakim, R, Torn, S. Dirren, Richard Steed

TASK:    

III

NOAA GOALS:    

1. Protect, Restore and Manage the Use of Coastal and Ocean 
Resources Through Ecosystem-based Management

2. Understand Climate Variability and Change to Enhance 
Society’s Ability to Plan and Respond 

3. Serve Society’s Needs for Weather and Water Information.

OBJECTIVE:

1.  To improve NOAA’s ensemble data assimilation 
and forecasting systems, with emphasis on 
performance in regions of complex terrain.

ACCOMPLISHMENTS:

1. During the past year there has been considerable 
progress on several of the project goals.  A grid-
based bias correction scheme has been developed 
and tested.  Currently, minor improvements 
to this scheme are being made and during 
the next month bias-corrected grids will be 
provided to the Northwest NWS offices in a 
real-time mode. Under the project there has been 
continued progress in improving and evaluating 
the regional ensemble prediction system, with 
a recent extension to 72-h.  Also under this 
project, a new quality control system suitable for 
complex terrain was developed and tested and 
new verification methods for high-resolution 
predictions have been evaluated.

 The University of Washington's research-grade 
ensemble Kalman filter was released as a real-
time operational ensemble data assimilation and 
forecasting system on 23 December 2004. This 
functioning system realizes a major goal of the 
UW CSTAR proposal, and is in fact the first such 
system in the world. Graduate student Ryan Torn 
is largely responsible for creating and maintaining 
the system, which has been up continuously since 
launch

 (http://www.atmos.washington.edu/~enkf ). 
Preliminary performance estimates suggest that 
the short-range error statistics of this system are 
comparable to those for the major operational 
centers. The PIs described these and other 
accomplishments in seminars and meetings at 
NCEP and NOAA headquarters in April 2005.

http://www.atmos.washington.edu/~enkf








JISAO Research Projects

ENVIRONMENTAL CHEMISTRY

60





62

1) an “aging” of the hydrocarbon mixture, 2) a 
decrease in the NOx mixing ratio with a increase 
in the ozone, PAN, nitric acid and nitrate aerosol 
mixing ratios, 3) a decrease in the SO2 mixing 
ratio and the formation and growth of new 
particles, and 4) an increase in the organic aerosol 
concentration.  These data are currently being 
used to quantify the chemical processing of the 
urban plume.

 Measurements during ICARTT, coupled 
with those from INDOEX (Indian Ocean 
Experiment) and ACE Asia (Aerosol 
Characterization Experiment – Asia) are the 
basis for the development of a parameterization 
that quantitatively describes the relationship 
between particulate organic matter (POM) mass 
fraction and the humidity dependence of light 
scattering, for submicrometer particles composed 
of POM and sulfate. This parameterization may 
be combined with chemical transport model-
generated aerosol concentration fields to improve 
the accuracy of calculations of direct climate 
forcing and visibility impairment.

2. DMS (dimethylsulfide) is biologically produced 
in the surface ocean and is the major natural 
source of sulfur to the atmosphere.   In the 
atmosphere, DMS is transformed into sulfate 
aerosol particles, which scatter solar radiation 
back to space and alter the properties and 
lifetimes of clouds.  The concentration of DMS 
in surface seawater and thus its flux to the 
atmosphere vary spatially and temporally as a 
result of the physical, biological and chemical 
properties of seawater.  

• A database of seawater DMS concentrations 
is essential for global chemical transport and 
climate models to accurately predict climate 
change scenarios. PMEL-JISAO scientists 
have developed and are currently maintaining 
a web-based interactive database containing 
the thousands of global observations of surface 
seawater DMS concentrations have been 
collected by various institutions in the national 
and international community since the early 
1980’s.   The database (http://saga.pmel.noaa.
gov/dms/) now contains over 30,000 seawater 
DMS measurements.

• Additional measurements of surface seawater 
DMS concentrations are needed to assess the 
temporal and spatial variability, particularly 
in higher latitudes. The Automated PMEL 
Underway-DMS system operated onboard 
the NOAA R/V Ronald H. Brown during 
the ICARTT field study in July/August 2004, 
collecting seawater DMS data to add to the 
global database.

3.  PMEL/JISAO hosts the International Global 
Atmospheric Chemistry (IGAC) Core Project 
Office with funding from NOAA, NSF and 
NASA.  The goal of IGAC is to promote and 
facilitate international atmospheric chemistry 
research that will lead to a better understanding 
of the Earth System.  Dr. Sarah Doherty, JISAO 
Research Scientist, is the Executive Officer of the 
Seattle Project Office (http://www.igac.noaa.
gov/).  During the past year IGAC held it's 8th 
biennial International Conference, organized 
2 international specialty workshops and has 
initiated 2 new international research projects.

http://saga.pmel.noaa.gov/dms/
http://www.igac.noaa
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The PMEL/JISAO Ocean Carbon and Climate 
Change Program (OCCCP) conducts research 
on the sources and sinks and biogeochemical 
impacts of carbon dioxide in the oceans (Feely 
and Wanninkhof, 2005). Atmospheric and 
oceanic carbon dioxide data are collected on 
cruises onboard NOAA vessels and from the TAO 
moorings. Modeling studies employing these data 
enhance the understanding of the ocean’s role in 
the global carbon cycle and the important feedback 
mechanisms that will affect future climate changes. 
The following summarizes several of the OCCCP’s 
successes, including promising developments in new 
research.  

OBJECTIVES:

1.  To contribute to our scientific understanding of 
carbon sources and sinks in the oceans.

2.  To foster the use of chemical and hydrographic 
data information for modeling efforts

3.  To contribute to graduate education at the 
University of Washington

ACCOMPLISHMENTS:

1.   Determining the effects of the Pacific Decadal 
Oscillation on seawater pCO2 in the equatorial 
Pacific.  The equatorial Pacific Ocean is one of 
the most important yet highly variable oceanic 
source areas for atmospheric carbon dioxide 
(CO2The group used the partial pressure of 
CO2 (PCO2), measured in surface waters from 
1979 through early 2004, to examine the effect 
of the Pacific Decadal Oscillation phase shifts, 

PROJECT:   

Ocean Carbon and Climate Change Program: Research Support

PIS:       

NOAA:  Richard Feely 

PERSONNEL:    

UW:  C. Cosca,  F. Menzia

NOAA:  Chris Sabine

TASK:    

II

NOAA PRIMARY CONTACT: 

Office of Climate Observations, Mike Johnson, Program 
Manager,

NOAA GOALS: 

1. Protect, Restore and Manage the Use of Coastal and Ocean 
Resources Through Ecosystem-based Management

2. Understand Climate Variability and Change to Enhance 
Society’s Ability to Plan and Respond

which occurred in 1889-90 and 1997-98, on 
the equatorial Pacific CO2 chemistry. As part of 
continuing effort to understand decadal changes 
in the carbon fluxes of the equatorial Pacific, 
the group developed seasonal and interannual 
fCO2-SST relationships from shipboard data 
that were applied to high-resolution temperature 
fields deduced from satellite data to obtain high-
resolution large-scale estimates of the regional 
fluxes. The data were gathered on board research 
ships from November 1981 through June 2004. 
The results indicated a strong interannual 
(ENSO) and weaker seasonal variability. There is 
also a slight increase (~27%) in the out-gassing 
flux of CO2 after the 1997–1998 PDO mode 
shift. Most of this increase is due to increase 
in wind speeds after the spring of 1998 and 
are coincident with the recent rebound of the 
shallow water meridional overturning circulation 
in the tropical and subtropical Pacific after the 
PDO shift. 

2.   Distributing ocean carbon data to the 
oceanographic community.  The OCCCP 
group has developed a WWW-based access for 
hydrographic and carbon data. This resource 
has been used by the modeling community 
to verify their carbon system biogeochemical 
process models for the oceans. The WWW site 
is supported by a live access server that provides 
both data access and graphical outputs. All the 
data and graphics can be found at the following 
WWW site: http://www.pmel.noaa.gov/co2/co2-
home.html 

      Integrating historical PMEL carbon data 
with other data sets.  The OCCCP group has 

http://www.pmel.noaa.gov/co2/co2-home.html
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formed a partnership with CDIAC to provide 
data products from the Repeat Hydrography 
CO

2
/Tracer Program and the WOCE/JGOFS/

OACES Global CO
2
 Survey.  These products can 

be found at: http://cdiac.ornl.gov/oceans/glodap/
Glodap_home.htm 

3.   Hosting North Pacific Climate Variability 
Session at the PICES Annual Meeting. The 
OCCCP Group hosted a special session on the 
variability of the North Pacific carbon system 
at the PICES Annual Meeting in Honolulu 
in October. The focus of the session was on 
an overall picture of North Pacific variability 
that draws together all of these individual lines 
of evidence and looks for coherent patterns 
that may help us understand the regional 
significance of this variability and the possible 
mechanisms controlling the observed spatial and 
temporal patterns. The session was designed to 
bring together relevant data sets for re-analysis 
with a view toward the larger picture. This 
data synthesis will be further enhanced by a 
simultaneous examination of North Pacific 
variability in a variety of climate model runs. 
University of Washington scientists directly 
contributed to and benefited from the  
special session.

      

http://cdiac.ornl.gov/oceans/glodap/Glodap_home.htm
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PROJECT:    

Estuaries Research Program

PI:     

UW:  Vasily Titov,      
NOAA:  Frank Gonzalez

PERSONNEL:   

UW:  D. Arcas, C. Chamberlin, J.Newman, A.Venturato,  
NOAA:  E. Bernard, M. Eble, H. Mofjeld

TASK:    

II

NOAA PRIMARY CONTACT: 

Pacific Marine Environmental Laboratory

NOAA GOAL:   

3.  Serve Society’s Needs for Weather and Water Information

The Estuaries Research Programs works with 
NOAA’s National Center for Tsunami Research 
(NCTR) which is focused on improving the 
understanding of tsunami dynamics and the 
development of applications that will reduce the 
loss of life and property.  Currently, the primary 
goals of NCTR are in direct support of a major 
expansion and acceleration of the NOAA Tsunami 
Program, in the wake of the 26 December 2004 
Indian Ocean tsunami disaster.  Shortly after this 
catastrophic event, President Bush called for action 
“… to improve tsunami protection for the United 
States … ” by expanding U.S. capabilities in “ … 
emergency warning systems …” In response, NCTR 
is accelerating research and development of the 
operational NOAA Tsunami Forecast System and 
expanding the geographical coverage of this forecast 
system to include the development of site-specific 
forecast models for 74 major U.S. population centers 
along Pacific, Caribbean, Atlantic and Gulf coasts.

In a broader context, NOAA bears national 
responsibility to address issues of public safety and 
economic cost associated with extreme weather and 
ocean hazards, including tsunamis, as reflected in the 
NOAA Mission Goals and Objectives outlined in 
New Priorities for the 21st Century: NOAA’s Strategic 
Plan (http://www.spo.noaa.gov/).  NOAA thus 
organized and leads the U.S. National Tsunami 
Hazard Mitigation Program (NTHMP), a Federal/
State collaborative partnership of NOAA, USGS, 
FEMA, NSF and the Emergency Management 
and Geotechnical agencies of U.S. coastal states.  
NCTR research and development is aimed at 
achieving tsunami-related goals of NOAA, including 
the specific objective to “Increase Lead Time and 
Accuracy for Weather and Water Forecasts.” The 
PMEL/JISAO Estuaries Program works with NCTR 
to accomplish the following objectives:

OBJECTIVES:

1.   To improve tsunami forecasts and warnings.  
The NCTR has developed and is implementing 
tsunami-forecasting tools for NOAA Tsunami 
Warning Centers (TWC).  The methodology 
integrates two PMEL technologies – tsunami 
modeling and tsunameter measurements -- to 
provide real-time forecasts for warning guidance.  
This ongoing R&D in Tsunami Forecasting is 
being expanded and accelerated.

2.  To improve tsunami hazard assessment 
methodology.  R&D conducted by the NCTR 
to improve our understanding of tsunami 
dynamics is exploited to improve development 
of community-specific inundation maps that 
describe the potential hazard.  These maps are 
essential tools for State Emergency Management 
and Geotechnical officials responsible for hazard 
mitigation, education, and disaster planning and 
response.  The Federal Emergency Management 
Agency (FEMA) requires a probabilistic 
version of inundation mapping technology for 
development of Federal Rate Insurance Maps 
(FIRMs), used for actuarial purposes.  Such 
probabilistic products would, of course, would 
be of great value for Emergency Management 
purposes, as well.

ACCOMPLISHMENTS

1. (i) Verification of Tsunami Forecast Methodology. 
Verification of the value of this methodology was 
achieved by forecasts produced during two events 
that threatened U.S. coastal communities:

• 17 November 2003 Rat Island Tsunami.  A 
tsunami forecast was developed in near real-
time by a PMEL scientist that produced an 

http://www.spo.noaa.gov/
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Appendix 10

JISAO Awards And Honors 

2005

Gold Medal for DART Project. PMEL was awarded a Gold Medal, the highest honor given by the 
Department of Commerce, for the development and successful transfer to operations of a new moored buoy 
system, developed by PMEL, to provide accurate and timely warning information for tsunamis.  
http://www.pmel.noaa.gov/tsunami/news_goldmedal.htm 

Lettenmaier, Dennis, Senior Fellow, received the Walter Orr Roberts Lecture award at the AMS  
January Meeting.

Rhines, Peter, Senior Fellow, received the Haurwitz Lecturer award at the AMS Meeting.

Rhines, Peter, Senior Fellow,  received the Houghton Lecturer, MIT.

2004

Bates, Timothy, Senior Fellow, received the NOAA Administrator’s Award 
in recognition of leadership in national and international atmospheric chemistry programs.

Bates, Timothy, Senior Fellow, received NOAA Administrator’s Award.

Battisti, David named the Thompson Lecturer at NCAR.

Emerson, Steve, Senior Fellow, elected Fellow of American Geophysical Union.

Feely, Richard, Senior Fellow, and Christopher L. Sabine, Senior Fellows,  were lead author and co-author 
(with T. Takahashi and R. Wannikov) on the paper “Uptake and storage of carbon dioxide in the oceans”. 
Oceanography 14(4), 18-32; 2002 Outstanding Paper Award.

The American Geophysical Union has instituted the James R. Holton Award for outstanding young 
scientists.  Holton was a JISAO Senior Fellow who died March 2004.

Johnson, Gregory, Fellow, received NOAA/PMEL Outstanding Scientific Papers award.

McPhaden, Michael, Senior Fellow,  named one of the University of Colorado’s Distinguished Lecturers.  

McPhaden, Michael, Senior Fellow,  received the Presidential Rank Award for Meritorious Federal Service.

McPhaden, Michael, Senior Fellow,  listed in Thomson ISI Highly Cited Researchers in Geosciences

Miles, Edward, Senior Fellow,  Director of the JISAO Climate Impacts Group, elected a member of the 
National Academy of Sciences.

Murray, James, Senior Fellow, acknowledged by ISI  as Highly Cited.

O’Brien, Kevin, research scientist,  received a letter of accommodation from NDBC Lab Director Paul 
Moersdorf for work done in the lab.

http://www.pmel.noaa.gov/tsunami/news_goldmedal.htm
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